Introduction {#S1}
============

Researchers have investigated the reasons, risks, and severity of Internet/smartphone addiction and interventions for reducing the severity of such in a number of ways and from various disciplinary perspectives. However, even though the peculiarities of problematic Internet use have been previously analyzed by researchers, there is still no general agreement in the literature about the effectiveness of psychological interventions for Internet addiction among adolescents ([@B7]). Therefore, we believe that an assessment of the effectiveness of psychological interventions for Internet addiction among adolescents requires a meta-analytical investigation because Internet addiction is prevalent among adolescents and is associated with various negative outcomes ([@B25]). Excessive usage of the Internet is associated with a psychiatric condition known as Internet addiction (IA; [@B31]; [@B40]). Internet use may have negative impacts on daily life function, family relationships, and emotional stability among adolescents ([@B7]). IA disorder ruins lives by causing neurological complications, psychological disturbances, and social problems ([@B25]). IA is a complex disorder in terms of its conceptualization, clinical manifestation, and measurement. "Internet Gaming Disorder" was recently included into the fifth edition of *Diagnostic and Statistical Manual of Mental Disorders* (DSM-5) as a potential new diagnosis ([@B2]). The DSM-5 definition of Internet gaming disorder includes nine criteria as follows: (a) preoccupation or obsession with Internet games; (b) appearance of withdrawal symptoms when attempting to cut down or stop Internet gaming; (c) increasing amounts of time must be spent playing the games; (d) unsuccessful efforts to control playing Internet games; (e) loss of interest in other life activities such as hobbies and entertainment; (f) continued overuse of Internet games, despite knowledge of how much Internet gaming is impacting a person's life; (g) lying to others to conceal regarding Internet game use; (h) use of Internet gaming to relieve or escape anxiety or feelings of guilt; and (i) loss of a significant relationship, job, or educational or career opportunity because of Internet gaming ([@B2]). For the purposes of the present review, IA is operationally defined as a consistent and potentially pathological behavioral pattern characterized by salience (preoccupation with online activities), tolerance (pursuing increasing time to achieve satisfaction), withdrawal symptoms (when unable to use the Internet), using online activities to modify mood, conflict (within oneself, in relationships, or with academic/occupational activities because of online engagement), and relapse (unsuccessful attempts to control the behavior; [@B23]).

Considering the available literature ([@B7]), many studies have identified problems related to IA among adolescents. We employed a description of adolescents in this study based on that by Sawyer, Azzopardi, Wickremarathne, and Patton ([@B33]) in which 10--24 years corresponds more closely to adolescent growth and popular understandings of this life phase and would facilitate extended investments across a broader range of settings. Internet-addicted adolescents are at an increased risk of psychological disorders such as depression ([@B26]), social problems ([@B34]), loneliness ([@B4]), and academic issues ([@B27]). Internet-addicted adolescents spend less time with their families than do peers without Internet-related addiction ([@B7]). There are initial findings suggesting also that adolescents suffering from IA might be at a higher risk of suicidal tendencies ([@B21]).

Given that the severity of IA among adolescents is higher than in other age groups, various new IA programs for adolescents have been developed and implemented ([@B20]; [@B39]). Therefore, research focusing on the latest treatments for adolescent IA around the world and which assesses the effectiveness of psychological interventions for reducing the severity of IA among adolescents is required.

Theoretical background {#S1a}
----------------------

The results of psychological interventions include desired changes in three areas ([@B35]) as follows: (a) symptoms, including physical and mental health symptoms; (b) activities, including but not limited to physical activity, everyday life activities, assigned school and work tasks, maintaining peer relationships, and family rearing and communication activities; and (c) well-being, including spirituality, life satisfaction, quality of life, and the promotion of recovery from IA. Various psychological and behavioral theories have been suggested to explain IA ([@B35]).

There is no widely accepted categorization scheme for psychological interventions. The term is generally applied to a broad range of types of interventions, which include psychotherapies \[e.g., cognitive behavioral therapy (CBT), interpersonal psychotherapy, and problem-solving therapy\], community-based treatment (e.g., assertive community treatment), vocational rehabilitation, peer support services, and integrated care interventions ([@B35]). Due to the frequent implementation of CBT, sandplay therapy, and educational programs, there is a need to justify these interventions in particular as appropriate for addressing IA.

The cognitive behavioral model suggests that generalized thinking might contribute to compulsive Internet use in providing a psychological escape mechanism to avoid real or perceived problems ([@B10]). This theory of IA is a departure from the other theories in that it emphasizes the individual's cognitions (or thoughts) as the main source of the abnormal behavior. This model posits that IA results from problematic cognitions coupled with behaviors that either intensify or maintain the maladaptive response ([@B10]). Research has revealed specific inappropriate thoughts, for example, negative core beliefs that contribute to addictive use of the Internet ([@B10]; [@B35]). More specifically, the person feels that the Internet is the only place where they feel good about themselves and the world around them ([@B10]).

Social skills deficit theory, which is the theoretical background for sandplay therapy and behavior-based educational programming, proposes that individuals' preferences for online rather than face-to-face social interaction play an important role in the development of negative consequences associated with addictive use of the Internet ([@B5]). Adolescents with poor social competence who suffer from psychosocial problems (e.g., depression, social anxiety, and loneliness) or who may be unusually concerned about social interactions are drawn to the anonymity provided by the Internet and the cover it gives for establishing relationships in less dangerous circumstances than those occurring in real life (i.e., face-to-face; [@B35]; [@B36]). Individuals who feel overwhelmed or who experience personal problems or life-changing traumatic events (e.g., divorce, emigration, death, and chronic illness) can develop a preference for online social interactions as an alternative to face-to-face ones and can position themselves in a virtual world.

The present study {#S1b}
-----------------

This study sought to investigate the effects of intervention programs for Internet/smartphone addiction among adolescents through a meta-analysis. We assume in this study that different types of treatment programs can have different effects on the severity of IA. Therefore, it is possible through a meta-analysis to empirically determine the strengths of each psychological intervention using the evidence gathered from international literature. Although there are a significant number of studies that discuss the positive impacts of interventions for reducing the severity of IA among adolescents ([@B7]; [@B20]), few studies employ a control group and include quantitative data. The meta-analysis conducted in this article provides a quantitative overview of recent developments and findings, enhancing and contributing to the up-to-date literature in this scientific field.

The effectiveness of intervention programs for adolescents is regularly analyzed in systematic reviews and meta-analyses ([@B20]; [@B39]). Systematic reviews and meta-analyses distinguish between a variety of interventions that employ various psychological approaches, different frequencies of sessions, and ranging lengths in the duration of the intervention process. Taking into consideration the emergence of new randomized controlled trials (RCTs), the aim of this study was to evaluate the effectiveness of interventions used to reduce the IA severity among adolescents, focusing on the appropriateness of the approaches employed to identify significant changes in IA severity.

Methods {#S2}
=======

Data sources {#S2a}
------------

Relevant articles published in English in academic journals from 2000 to 2019 were collected from four databases: Medline (PubMed), EbscoHost Academic Search Complete, ProQuest, and PsycARTICLES using a combination of "Internet addiction or phone addiction" AND "intervention or treatment" OR "therapy" OR "program" AND "adolescents," and a combination of the following search terms: "patholog\_," "problem\_," "addict\_," "compulsive," "dependen\_," "video," "computer," "Internet," "online," "intervention," "treat\_," and "therap\_." Using this search procedure, a total of 1,464 articles were identified.

After removing duplicates, two independent researchers screened the remaining records based on the titles and abstracts. The full texts of the remaining articles were also reviewed to assess each study's eligibility. Additional reference analysis and searches were conducted manually to avoid overlooking eligible studies. The final included articles were selected by discussion. Data were extracted using a standardized data extraction sheet and included author, published year, study design, total sample size, participants' details, control conditions, intervention characteristics, intervention provider, diagnostic tools of the severity of IA, outcome measures, and study results (Figure [1](#fig1){ref-type="fig"}).

![A flowchart of study inclusion and exclusion](jba-08-04-72_f001){#fig1}

Study selection {#S2b}
---------------

Study selection was based on the use of interventions for IA among adolescents. The present analysis included the following: (a) journal papers and "unpublished" MA theses and PhD dissertations that provide a quantitative evaluation of the effectiveness of intervention(s) for reducing the severity of IA; (b) studies targeting adolescents aged 10--24 years; (c) studies with publication dates between 2000 and 2019, since IA intervention approaches are a relatively nascent field within the literature; and (d) full-text studies published only in the English language. In contrast, the following were excluded: (a) studies referring to IA but not covering intervention(s) for IA; (b) studies with the main text not published in the English language (e.g., only tables were in English); (c) studies that do not provide indicators of the severity of IA; and (d) cyberbullying and gambling prevention studies, as these do not have IA or gaming as their primary intervention foci.

Study inclusion {#S2c}
---------------

To be eligible for the meta-analysis, studies had to meet the following inclusion criteria: (a) an RCT study design, (b) participants met the diagnostic criteria for IA, (c) no interventions or usual care were given to the control group, (d) the study objective was to evaluate the effects of treatment on IA, and (e) the study included psychological or comprehensive programs that implemented several different types of treatments intended to reduce IA severity.

Studies were excluded if they fulfilled any of the following criteria: (a) the study was a single-group pre--post comparison study, (b) the study used a quasi-experimental or non-equivalent control group pretest--posttest design, (c) the full text of the study was unavailable, or (d) the study did not provide sufficient data (i.e., mean and standard deviations of the severity of addiction were not reported). Based on these criteria, studies were selected for inclusion in the meta-analysis.

Data extraction and quality assessment {#S2d}
--------------------------------------

To determine the effect sizes of the treatment interventions reported, the sample sizes of the experimental and control groups as well as the averages and standard deviations of the severity of IA-related pre- and posttest outcomes were coded as dependent variables. The theoretical interventional models included CBT, sandplay therapy, or behavior-based educational programming. Studies were also analyzed for the type of control (e.g., waiting list, no treatment, and treatment as usual). The relevant data were extracted by the two authors. The authors (raters) then coded these data independently. Disagreements between raters were resolved by consensus. The interrater agreement between the two raters regarding the included studies was satisfactory (\>81%).

The methodological quality of information was assessed in this study with a scale based upon criteria developed by the APA for assessing empirically validated interventions ([@B12]; [@B18]). The six standards used to assess methodological rigor were (a) randomization of sample; (b) comparison with other treatments, standard services, or waitlist control; (c) definition of population; (d) use of validated and reliable outcome measures; (e) use of treatment manuals or curriculum; and (f) large sample size (i.e., more than 25 study subjects per group). One point was given for the presence of each standard. Thus, each study received a score of 0--6 points, with higher scores indicating the existence of higher levels of methodological quality.

All six studies were independently rated by two authors. To assess interrater reliability, Cohen's ([@B8]) κ coefficient was used. In this approach, a value of 0 indicates a level of agreement that would be expected based upon chance alone, whereas a value of 1 indicates perfect agreement. The κ coefficient obtained in this study was 1. As such, the strength of agreement can be interpreted as very good according to Altman ([@B1]). The quality scores are presented in Table [1](#T1){ref-type="table"}.

###### 

Detailed descriptions of reviewed articles

  Author/year                       Sample size                    Age (years)              Participants' details                                                                  Type of intervention                                                                                                                                   Control conditions of the RCTs   Number of sessions or duration of intervention                                                                   Intervention provider                                                   Diagnostic tools of the severity of Internet addiction   Outcome measures                                                                                                                                                                                          Quality score
  -------------------------- ------------------------- ------------------------------------ -------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------ -------------------------------- ---------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------- -------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------
  Du et al. ([@B11])          *n* = 56 (E: 32, C: 24)                 12--17                Adolescent students diagnosed with Internet addiction; 80.4% male                      Multimodal school-based intervention (group CBT for 6--10 adolescents, group cognitive behavioral parent training, and psychoeducation for teachers)   No treatment                     8 sessions                                                                                                       Two child and adolescent psychiatrists                                  Internet Overuse Self-Rating Scale                       Beard's Diagnostic Questionnaire, Internet Overuse Self-rating Scale, Screen for Child Anxiety-related Emotional Disorders, Strength and Difficulties Questionnaire, Time Management Disposition Scale          5
  Kim et al. ([@B19])         *n* = 65 (E: 32, C: 33)                 13--18                Adolescents with problematic online gameplay and major depressive disorder; all male   Group CBT and bupropion                                                                                                                                Therapy as usual                 8 sessions for 8 weeks                                                                                           Team including a psychiatrist, nurse, psychologist, and social worker   Young Internet Addiction Scale Score                     Beck Anxiety Inventory, Beck Depression Inventory, Life Satisfaction Scale, online game-playing time (hours/week), School Problematic Behaviour Scale, Young Internet Addiction Scale                           6
  Çelik ([@B6])               *n* = 30 (E: 15, C: 15)              Not reported             Adolescents with Internet addiction tendencies                                         Educational (training) program to ensure increased academic motivation and efficient use of time                                                       No treatment                     5 sessions for 5 weeks                                                                                           Not reported                                                            Problematic Internet Use Scale                           Problematic Internet Use Scale                                                                                                                                                                                  4
  Shin and Jang ([@B36])      *n* = 32 (E: 16, C: 16)                 14--16                Adolescents with smartphone addiction. Homogenous groups by gender                     Sandplay therapy                                                                                                                                       No treatment                     10 sessions 10 weeks                                                                                             Not reported                                                            Youth Smartphone Addiction Self-Report Scale             Youth Smartphone Addiction Self-Report Scale                                                                                                                                                                    5
  Uysal and Balci ([@B37])    *n* = 84 (E: 41, C: 43)                 11--16                Adolescents with Internet addiction; 70.3% male                                        Educational (school-based training) program, i.e., Healthy Internet Use Program                                                                        No treatment                     8 sessions 12 weeks                                                                                              Nurses                                                                  Internet Addiction Scale (IAS)                           Internet Addiction Scale                                                                                                                                                                                        6
  Hou et al. ([@B17])         *n* = 38 (E: 21, C: 17)   *M*~age~ = 19.71, *SD*~age~ = 1.43  Adolescents with Internet addiction. Homogenous groups by gender                       Two-stage intervention program (CBT approach)                                                                                                          No treatment                     1 session per week and 1 week of daily recording of thoughts, emotions, and behaviors (part of CBT techniques)   Researcher                                                              Bergen Social Media Addiction Scale (BSMAS)              Bergen Social Media Addiction Scale, daily social media use time, Self-Esteem Scale, sleep quality, adapted General Health Questionnaire (GHQ), Utrecht Work Engagement Scale -- Student                        5

*Note.* E: study (experimental) group; C: control group; CBT: cognitive behavioral therapy; RCTs: randomized controlled trials.

Outcomes measurement {#S2e}
--------------------

Tools used to assess the severity of IA varied between studies and employed various questionnaire scales such as the Internet Overuse Self-rating Scale, the Young Internet Addiction Scale, the Problematic Internet Use Scale, the Youth Smartphone Addiction Self-report Scale, the Internet Addiction Scale, and the Bergen Social Media Addiction Scale. Psychological indicators were assessed with Beard's Diagnostic Questionnaire, the Screen for Child Anxiety-related Emotional Disorders, the Strength and Difficulties Questionnaire, the Time Management Disposition Scale, the Beck Anxiety Inventory, the Beck Depression Inventory, the Life Satisfaction Scale, the School Problematic Behaviour Scale, the Self-esteem Scale, the Adapted General Health Questionnaire, the Utrecht Work Engagement Scale -- Student, and the evaluation of both online game-playing time (hours/week) and sleep quality.

Data analysis {#S2f}
-------------

For the selected studies that utilized a control group design, the intervention group included all participants who received psychological treatment and the control group consisted of all participants who did not. Outcome means and standard deviations were input from the available descriptive data. Severity changes were used to assess the effect size of the effectiveness of the treatment(s) assessed. For each target population and defined indicator of the severity of IA, pooled estimates and 95% confidence intervals (CI) of effect sizes were calculated using an inverse variance--weighted, random-effects meta-analysis model ([@B14]). Between-study heterogeneity was quantified with the *I*^2^ statistic ([@B16]), which indicates the true effect size variance as a proportion of the total variance in a study estimate due to heterogeneity. To test for heterogeneity, we also calculated Cochran's *Q* statistic, which considers the degrees of freedom. For the null hypothesis (which posits that all effect sizes are equal) to be rejected, Cochran's *Q* statistic must be statistically significant, while the proportion of the error variance among the total variance observed from the effect sizes must be significantly higher than expected, given sampling errors ([@B3]). The degree of heterogeneity was assessed using the formula: *I*^2^ = 100% × \[*Q* − (*k* − 1)\]/*Q*, where *k* represents the number of studies included. The *I*^2^ statistic ranges from 0% to 100%, and cut-off values of 25%, 50%, and 75% are used to indicate low, moderate, and high degrees of heterogeneity, respectively.

Included studies were also grouped according to intervention type to assess the effectiveness of the interventions. In addition, subgroup meta-analyses were conducted. All meta-analyses were performed using MedCalc Statistical Software (ISI ResearchSoft, Berkeley, CA, USA).

Ethics {#S2g}
------

The study procedures were carried out in accordance with the Declaration of Helsinki. Ethical clearance was obtained from the Committee for Social Sciences Research Ethics of the Lithuanian Sports University.

Results {#S3}
=======

Study characteristics {#S3a}
---------------------

Six publications met the meta-analysis criteria, in which all studied the effects of intervention programs for IA among adolescents. Five studies were conducted by researchers at Asian universities ([@B6]; [@B11]; [@B17]; [@B19]; [@B36]) and one study was performed at a European university ([@B37]). Meta-analyses were performed separately on RCTs, CBT studies, and educational programs (Table [1](#T1){ref-type="table"}). All studies included in the meta-analysis were RCTs. Studies with a non-equivalent control group pretest--posttest design and studies with a single-group pretest--posttest design were not included in the meta-analysis. Observed interventions of the included studies were CBT, sandplay therapy, and behavior-based educational programming. In particular, three studies incorporated CBT ([@B11]; [@B17]; [@B19]), one study incorporated sandplay therapy ([@B36]), and two studies incorporated educational programming ([@B6]; [@B37]).

Four studies targeted participants with general IA ([@B6]; [@B11]; [@B17]; [@B37]), one study targeted participants with Internet gaming addiction ([@B19]), and one targeted adolescents with smartphone addiction ([@B36]). A total of 305 adolescents aged 12--21 years old participated in the studies. One of the three CBT studies reported only the mean age of participants ([@B17]) and one did not report on an adolescent age range ([@B6]). Most of the included studies involved predominantly male participants; in further detail, the participants in all studies were mostly males, with only one study ([@B17]) featuring an equal number of male and female participants. All included studies measured the severity of IA but did not mention cut-off points of the scales that they used; therefore, it was impossible to accurately classify the severity of addiction (i.e., mild, moderate, or severe).

Intervention characteristics {#S3b}
----------------------------

The characteristics of interventions are presented in Table [1](#T1){ref-type="table"}. There was substantial variability in the number of sessions, ranging from 1 ([@B17]) to 10 ([@B36]). The mean total number of sessions across all included psychological interventions was 6.7 sessions.

Four studies mentioned intervention providers, which were categorized as psychiatrists ([@B11]); researchers ([@B17]); nurses ([@B37]); or a multidisciplinary team including a psychiatrist, nurse, psychologist, and social worker ([@B19]). Regarding nurses' roles, one study that conducted CBT mentioned that a nurse conducted two sessions (out of eight; [@B19]). The face-to-face intervention format was used in all studies included in this study. All six studies also used group interventions; however, only one of the included studies that used a group format stated the number of groups included ([@B11]). The study of a multimodal school-based intervention used four intervention groups with 6--10 individuals included in each group for a total of 32 individuals included in the intervention condition ([@B11]).

In one randomized trial ([@B11]), participants in the treatment group were treated with an eight-session multimodal school-based group CBT approach, whereas participants in the control group received no intervention. Internet Overuse Self-Rating Scale scores did not differ between the active and control groups at baseline, immediately after the intervention, or at 6 months later. Both groups showed a decrease in Internet use immediately after the intervention and at 6 months after when compared before the intervention ([@B11]). The active group's effect sizes both immediately and at 6 months of follow-up, however, were large (Cohen's *d* = 1.08 and 1.35) when compared with those of the control group (Cohen's *d* = 0.66 and 0.67; [@B11]). Furthermore, although Internet use decreased in both groups, only the multimodal school-based CBT group showed improved time management skills and better emotional, cognitive, and behavioral symptoms ([@B11]).

A second randomized trial compared eight sessions of CBT plus bupropion to bupropion alone for adolescents diagnosed with IA ([@B19]). There were no statistically significant between-group differences in reductions in depression symptoms. The CBT group showed significantly greater reductions in time spent gaming and IA symptoms as compared with the medication-only group in the posttreatment period, and this effect was maintained at 4 weeks posttreatment. However, there was no control for therapist time implemented (i.e., CBT sessions lasted between 90 and 120 min weekly, whereas medication management consisted of 10-min weekly check-ins).

In the most recent randomized trial, participants in the treatment group were treated with a two-stage intervention program (CBT approach) and participants in the control group received no intervention. The first stage involved cognitive reconstruction and took approximately 30 min ([@B100]). During the second stage of the intervention (duration of 1 week), participants in the experimental group were asked to keep a daily log to record their thoughts, emotions, and behaviors related to social media use as part of the CBT program. This intervention program with a CBT-based approach effectively reduced social media addiction and improved students' mental health and learning efficiency ([@B17]).

One study that incorporated sandplay therapy ([@B36]) observed that group sandplay therapy was effective at helping with IA. A comparison of the addiction level before and after group sandplay therapy showed a statistical significance; specifically, the study demonstrated that group sandplay therapy is effective in reducing adolescents' Internet dependence.

Two of the included studies used educational programming ([@B6]; [@B37]). The general aims of the first educational program ([@B6]) were to reduce the study group members' time spent on the Internet, to improve their awareness by increasing their academic motivation levels and promoting a more efficient use of their time, and to mitigate IA tendencies through group experiences. Ultimately, the results revealed that the educational program was effective at reducing adolescent's IA tendencies ([@B6]). Separately, the general aims of the second educational program (Healthy Internet Use Program) were to develop new healthy Internet use concepts and habits, to improve existing healthy Internet use habits and promote healthy lifestyle choices, and to learn to organize daily activities better ([@B37]). The findings here suggested that the implementation of the Healthy Internet Use Program decreased the rate of IA among adolescents.

Effects of psychological interventions on addiction severity {#S3c}
------------------------------------------------------------

Six RCTs reported mean and standard deviations results of the severity of IA in both experimental and control groups in the posttest period. Statistical indicators (means and standard deviations) of the severity of IA among adolescents in the included studies are given in Table [2](#T2){ref-type="table"}.

###### 

Severity of addiction among adolescents in studies included in the meta-analyses of all included RCTs, RCTs with CBT, and RCTs with educational programming

  Meta-analysis ID                      Author/year                SG   CG                            
  ------------------------------------- -------------------------- ---- ------- ------- ---- -------- -------
  *All RCTs*                                                                                          
  1                                     Du et al. ([@B11])         32   23.14   11.88   24   21.40    13.26
  2                                     Kim et al. ([@B19])        15   33.60   11.10   33   43.50    16.20
  3                                     Çelik ([@B6])              16   89.06   17.49   15   107.25   12.80
  4                                     Shin and Jang ([@B36])     41   39.25   9.94    16   45.12    4.10
  5                                     Uysal and Balci ([@B37])   21   76.41   13.85   43   84.91    18.72
  6                                     Hou et al. ([@B17])        32   14.62   3.72    17   19.18    3.07
  *RCTs with CBT*                                                                                     
  1                                     Du et al. ([@B11])         32   23.14   11.88   24   21.40    13.26
  2                                     Kim et al. ([@B19])        32   33.60   11.10   33   43.50    16.20
  6                                     Hou et al. ([@B17])        21   14.62   3.72    17   19.18    3.07
  *RCTs with educational programming*                                                                 
  3                                     Çelik ([@B6])              16   89.06   17.49   15   107.25   12.80
  5                                     Uysal and Balci ([@B37])   21   76.41   13.85   43   84.91    18.72

*Note.* SD: standard deviation; SG: study group; CG: control group; RCTs: randomized controlled trials; CBT: cognitive behavioral therapy; EP: educational program.

A meta-analysis of the six RCTs showed that experimental participants who were provided with psychological interventions had a significantly lower (*p* = .00) severity of IA than did control group at posttest \[standardized mean difference (SMD) = −0.67, 95% CI = −1.07 to −0.27; Table [3](#T3){ref-type="table"}; Figure [2](#fig2){ref-type="fig"}). For the RCT group, statistically significant heterogeneity was observed (*I*^2^ = 64.63%; *p* = .01; *Q* = 14.14), so a random-effects model was used.

###### 

Results of meta-analyses

  Group           Studies   *Q* value   Heterogeneity *p*   *I*^2^ (%)   *p* of meta-analysis   SMD \[95% CI\] Random effects
  --------------- --------- ----------- ------------------- ------------ ---------------------- -------------------------------
  RCTs            6         14.14       .01                 64.63        .00                    −0.67 \[−1.07, −0.27\]
  RCTs with CBT   3         11.45       .00                 82.53        .14                    −0.60 \[−1.38, 0.19\]
  RCTs with EP    2         2.12        .15                 52.72        .02                    −0.76 \[−1.38, −0.13\]

*Note.* SG: study group; CG: control group; RCTs: randomized controlled trials; CBT: cognitive behavioral therapy; EP: educational program; CI: confidence interval; SMD: standardized mean difference.

![Effects of psychological interventions of included RCTs for reducing the severity of Internet addiction](jba-08-04-72_f002){#fig2}

Effects of CBT on addiction severity {#S3d}
------------------------------------

A meta-analysis of the three RCTs for which there were sufficient data ([@B11]; [@B17]; [@B19]) showed no significant variations between the CBT and control groups with regard to the severity of IA (SMD: −0.60, 95% CI: −1.38 to 0.19; Table [3](#T3){ref-type="table"}; Figure [3](#fig3){ref-type="fig"}). The results revealed that a high degree of heterogeneity was present in the severity of addiction estimates (*I*^2^ = 82.53%; *p* = .00; *Q* = 11.45) and the random-effects model was used. The analysis on group CBT showed that there was a reduction in the severity of IA, with a SMD of −0.60 points, but this was not statistically significant (*p* = .14). The 95% CI for the SMD was −1.38 to 0.19.

![Effects of psychological interventions of RCTs with CBT for reducing the severity of Internet addiction](jba-08-04-72_f003){#fig3}

Effects of educational programming on addiction severity {#S3e}
--------------------------------------------------------

A meta-analysis of the two RCTs that included educational programming groups showed that experimental participants who were provided with this type of intervention had a significantly lower (*p* = .02) severity of IA as compared with those in the control group at posttest (SMD: −0.76, 95% CI for the SMD: −1.38 to −0.13; Table [3](#T3){ref-type="table"}; Figure [3](#fig3){ref-type="fig"}). For the educational programming studies group, an insignificant degree of heterogeneity was observed (*I*^2^ = 52.72%; *p* = .15; *Q* = 2.12), so a random-effects model was deployed. With respect to the quantification of heterogeneity in a meta-analysis ([@B16]), the heterogeneity of effects across studies is considered notable when *I*^2^ exceeds 60%. The interventions with a large effect size on the reduction of severity of IA were educational (training) programming (SMD: −1.16, 95% CI: −1.94 to −0.37) and educational (school-based training) programming (SMD: −0.51, 95% CI: −0.95 to −0.07; Figures [3](#fig3){ref-type="fig"} and [4](#fig4){ref-type="fig"}).

![Effects of psychological interventions of RCTs with educational programming for reducing the severity of Internet addiction](jba-08-04-72_f004){#fig4}

For the reduction of the severity of IA, educational (training) programming to ensure increased academic motivation and more efficient time usage ([@B6]) had a larger effect than did educational (school-based training) programming implemented to ensure healthy Internet use ([@B37]).

Funnel plots were developed (Figure [5](#fig5){ref-type="fig"}). Egger's regression test and Egger's and Begg--Mazumdar rank-correlation tests for funnel plot asymmetry were performed to assess the publication bias in the meta-analysis. No significant publication bias was found for any of the included RCTs \[Egger's regression test for funnel plot asymmetry: *t*(4) = −1.41; *p* = .231\]. Separately, the Begg--Mazumdar rank-correlation test for funnel plot asymmetry (Kendall's τ = −0.33; *p* = .469) indicated symmetry (Figure [5A](#fig5){ref-type="fig"}). However, two open circles on the right side show missing NULL studies estimated with Duval and Tweedie's trim-and-fill method, added in the funnel plot (Figure [5A](#fig5){ref-type="fig"}). Fail-safe *N* calculation using the Rosenthal approach showed that the fail-safe *N* is 58. For clarification, the fail-safe *N* is the number of non-significant studies necessary to make the result non-significant, and this number is robust when *N* \> 5*n* + 10 ([@B32]). "*When the fail-safe N is high, \[such\] is interpreted to mean that even a large number of nonsignificant studies may not influence the statistical significance of meta-analytic results too greatly*" ([@B29]).

![Funnel plots of the included studies. (A) Funnel plot of all included RCTs. (B) Funnel plot of RCTs with CBT. (C) Funnel plot of RCTs with educational programming](jba-08-04-72_f005){#fig5}

As shown in Figure [5B](#fig5){ref-type="fig"}, the nearly symmetrical funnel plot for the RCTs including CBT indicates an absence of publication bias. The results from the Egger's regression test \[*t*(1) = −0.78; *p* = .578\] and from the Begg--Mazumdar rank-correlation test for funnel plot asymmetry (Kendall's τ = −0.33; *p* = 1.00) confirmed that there was no significant asymmetry with respect to the funnel plot. These data indicate that there was no significant publication bias in the meta-analysis performed involving RCTs containing CBT as an intervention. The fail-safe number *N* calculated here using the Rosenthal approach was not robust (*N* = 10).

Separately, a funnel plot was made (Figure [5C](#fig5){ref-type="fig"}) and Egger's and Begg--Mazumdar tests were performed to assess publication bias in the meta-analysis of RCTs containing educational programming. Ultimately, both the results from the Egger's regression test (Egger's test, not applicable) and those from the Begg--Mazumdar rank-correlation test for funnel plot asymmetry (Kendall's τ = 1.00; *p* = 1.00) suggested that publication bias was present in this particular meta-analysis. Thus, we used the aforementioned trim-and-fill method to correct the funnel asymmetry caused by publication bias. One open circle on the right side shows a missing NULL study estimated using the trim-and-fill method, added in the funnel plot (Figure [5C](#fig5){ref-type="fig"}). The fail-safe number *N* calculated using the Rosenthal approach here was not robust (*N* = 9).

Discussion {#S4}
==========

With the present meta-analysis, we gathered scientific evidence about how psychological interventions for reducing the severity of IA are effective. The analysis of the effectiveness of the included interventions for reducing the severity of IA among adolescents showed a trend toward beneficial effects of the deployed intervention(s) on the severity of IAs. The interventions conducted in the reviewed articles included CBT, sandplay therapy, and educational programming. All studies included in this analysis were developed for a group. Evidence from the present study is in agreement with the results of other studies ([@B11]; [@B30]; [@B39]) and suggests that group intervention appears to be the predominant and effective modality for treating IA.

A meta-analysis of the six included RCTs showed that experimental participants who were provided with psychological interventions had a significantly lower severity of IA than the control group at posttest, although statistically significant heterogeneity was observed among the studies. The results of a meta-analysis of the two studies with educational programming interventions ([@B6]; [@B37]) showed that educational programs (e.g., educational training program, educational school-based training program) have statistically significant effects on reducing the severity of IA. The analysis of a group CBT approach showed that there was similarly a reduction in the severity of IA with this method, but not in a statistically significant manner. In summary, the findings of this study suggest that different types of interventions might reduce the severity of IA among adolescents to varying degrees.

Of note, this is not the first meta-analysis to individually investigate the association between psychological interventions and the severity of IA with consideration of heterogeneity ([@B20]). In the study by Kim and Noh ([@B20]), the results were similar: a meta-analysis of the four RCTs showed that experimental participants who were provided with psychological interventions had a significantly lower severity of addiction as compared with in the control group at posttest. However, evidence supporting which intervention is most effective in reducing the severity of addiction was limited ([@B20]).

CBT has been identified to be effective in treating IA in many studies ([@B11]; [@B39]). However, although CBT was used the most in the assembled articles in this study, we cannot conclude that CBT may be more effective than the other psychological interventions considered. For instance, the results of the meta-analysis by Kim and Noh ([@B20]) of the two studies that employed group CBT ([@B11]; [@B19]) did not support the presence of a significant effect on the severity of addiction. Furthermore, the results of the present meta-analysis of the three studies that employed group CBT ([@B11]; [@B17]; [@B19]) also showed that there was no significant difference between the CBT and control groups with regard to the severity of IA, so we can conclude that the results of the present meta-analysis do not support that group CBT had significant effects on the severity of IA.

In the present meta-analysis, the overall effect size was found to be moderate for all six RCTs (SMD = −0.67) and, for the educational programming group, in reducing the severity of addiction (SMD = −0.76). The overall obtained results of the effect size of psychological interventions should be interpreted critically, as data from only six studies were included in this meta-analysis. However, one strength is that all six studies in this meta-analysis were rated as being of high quality. Earlier meta-analyses and systematic reviews in which the impacts of psychological interventions on the severity of IA among adolescents were analyzed were usually only of acceptable quality in that they usually included only small population samples, small numbers of sessions, or short durations of interventions ([@B9]; [@B22]) and, currently, most attention is paid to studies that meet the highest standards of quality ([@B24]; [@B38]).

Regarding the effects of intervention according to duration, two-thirds of those studies included had eight or more intervention sessions. This group thus exhibited statistically significant effects for the severity of IA (SMD = −0.44, 95% CI for the SMD = −0.84 to −0.05). A previous review of psychosocial interventions analyzing such outcomes among children demonstrated that longer interventions yielded statistically significant effects ([@B39]). Similarly, this meta-analysis verified the efficacy of psychological interventions for reducing the severity of IA by conducting more than seven sessions, which included moderate effect sizes, among adolescents. Therefore, because a certain time period is necessary to change the recognition and behaviors of participants, long-term programs for reducing the severity of IA might be more effective than short-term programs ([@B28]). The previous meta-analysis by Liu et al. ([@B24]) also identified the robustness of the efficacy of long-term programs for reducing the severity of IA.

The results of the present meta-analysis are similar to those of other meta-analyses ([@B24]) that evaluated the efficacy of psychological interventions for reducing the severity of IA. The results of the meta-analysis by Liu et al. ([@B24]), in which all included studies were conducted in adolescents, showed that the overall effect of CBT on the severity of IA is of a large size (SMD = −1.88, 95% CI = −2.53 to −1.23; *p* \< .01). Similarly, a meta-analysis of four RCTs ([@B20]) showed that experimental participants who were provided with psychological interventions had a significantly lower severity of IA than those in the control group at posttest, demonstrating that the overall effect of the RCTs on the severity of IA is large (SMD = −1.47, 95% CI = −2.71 to −0.23; *p* \< 0.01).

Limitations and future research {#S4a}
-------------------------------

The main strength of this research is that all studies included in the meta-analysis were RCTs. The second advantage of this meta-analysis is that it provided a comprehensive analysis of the effectiveness of interventions with respect to the indicators used to measure the severity of IA. However, the present meta-analysis also has some limitations. First, only publications published in the English language were included. Second, of the six included studies, five were conducted in Asian countries and one was conducted in Europe; therefore, further intervention studies in other countries (e.g., in North and South America) are needed to better generalize our results globally. Third, there was substantial variability in the number of intervention sessions, ranging from 1 to 10, and future researchers may want to consider including more than one session. Fourth, in two of the included six studies, intervention providers were not reported. Therefore, further research should consider intervention providers' characteristics and their influence on the treatment of IA. Fifth, for the RCTs with CBT group, statistically significant heterogeneity was observed, which was partially explained by differences in the number of sessions and by differences in the diagnostic tools of the severity of IA used. More RCTs for reducing the severity of IA should be conducted to combine data quantitatively without statistically significant heterogeneity. Future research should also focus on people who are part of the formative environment of adolescents who are at risk of IA such as parents, teachers, peers, and others close to them.

Conclusions {#S5}
===========

The present meta-analysis showed significant effects of all included RCTs and RCTs that contained educational programming as an intervention. Psychological interventions may help to reduce addiction severity, but further RCTs are needed to identify the effectiveness of CBT. This study provides a basis for developing future programs addressing IA problems among adolescents.

Authors' contribution {#S6}
=====================

RM contributed to study design, statistical analysis, data interpretation, manuscript preparation, and literature search. VM involved in statistical analysis, manuscript preparation, and literature search.

Conflict of interest {#S7}
====================

The authors declare no conflict of interest.
